INFLATION: DEFINITIONS AND CONCEPTS
Because there is substantial controversy about precisely what inflation is, a variety of definitions of inflation have cropped up over the years.' Definitions of inflation generally fall into two classifications: descriptive ones, which focus on the symptoms of inflation, and causal ones, which focus on the reasons for inflation. A typical descriptive definition of inflation is a "continuous rise in the general level of prices." A typical causal definition is "too much money chasing too few goods." While other variations of these definitions could be cited, these two provide a point of departure for our analysis.
The "continuous" part of the descriptive definition refers to the sustained nature of the increases as opposed to temporary short-term movements in prices (for example, the effects of a drought), or one-time jumps in the price level (for example, resulting from an increase in an excise tax). In recent years, short-term price movements have reflected primarily price volatility in the markets for energy and food. 'the "general" part of the descriptive definition refers to the average behavior of prices as opposed to movements in the prices of individual commodities or services. As Alchian and Klein (1973) indicate, a general measure of inflation should be based on the prices of all present and future consumption services.' Their theoretical measure of inflation is defined as the change in the nominal cost of achieving a given level of well-being over time, or what could be termed loosely as changes in the cost of living.' 1 For a general discussion of inflation, particularly its effects, see the section on "Inflation: Impact and Measurement" in Alchian (1977) . 'Alchian and Klein (1973) . ' To avoid contusion with the consumer price index, which is sometimes referred to as a measure of the cost of living, Alchian and Klein refer to their measure as "the cost of life."
The causal definition of inflation-too much money chasing too few goods-is a carryover from the writings of nineteenth-century economists who defined inflation as a continuous decline in the purchasing power of money. 4
Money is accorded a causal role because it serves as the medium of exchange. Friedman refines the causal definition by stating that "inflation is always and everywhere a monetary phenomenon. --and can be produced only by a more rapid increase in the quantity of money than in output."
This discussion suggests that the important aspects of inflation, properly defined and measured, are its broad and continuous nature and its monetary underpinnings. A key question that follows from combining the descriptive and causal aspects of inflation is to what extent the U.S. price indexes reflect these aspects.
Measuring the Cost of Living
Since inflation refers to changes in the general level of prices, it is useful to examine the measurement of the cost of living. A theoretical measure of the cost of living, like the one proposed by Alchian and Klein, is based on a longterm goal of maximizing economic well-being. Individuals (or society) decide how to maximize their well-being in terms of both current and future consumption; this means that the prices of both current and future consumption of goods and services must enter into the cost of achieving a level of economic well-being. (For a numerical example, see the shaded insert on the following page.) As Alchian and Klein point out, however, because separate futures markets exist for only a small number of commodities, price quotations for future consumption goods and services are generally not available. Fortunately, asset prices, which are the prices for the sources of future consumption services, provide a good pi'oxy and are readily available.
Our theoretical measure of the cost of living should include all asset prices that yield present and future consumption services. Thus, such a measure would include the prices of both new and used cars, new and used appliances and furniture and asset prices that yield a monetary (pecuniary) return, like financial assets (stocks, bonds, savings accounts) and land.
The asset prices to be considered for this measure would not necessarily be limited to assets actually held by individuals because the asset combination that would yield the desired consumption pattern might differ from the assets that are actually held. The objective underlying the construction of this measure is to determine the money cost of achieving the individuals' maximum level of well-being. Table 1 provides a list of the major components of household net worth for selected years since World War 11. Although net worth has changed little relative to personal consumption since 1952, its composition has changed substantially. Tangible assets, in particular, land, now constitute a larger portion of net worth than in 1952. Households are now net debtors with respect to credit market instruments; they were net creditors in 1952. Also, holdings of equity in noncorporate business are now much less important relative to total net worth than they were in 1952. To measure the theoretical cost of living, however, we must examine changes in the prices of these diverse coinponents of net worth. Table 2 summarizes U.S. trends in prices of current consumption goods and services, along with those for selected assets for selected periods from 1952-88.°For the full period, prices of both common stock and land have increased more than consumer prices. For the shorter periods, which range from six to 13 years in length, a theoretical measure of price change including asset prices would imply substantially different effects on the cost of maintaining an individual's well-being than implied by considering only prices of current consumption. The extent of these effects, of course, would depend on the individual's preferences for current vs. future consumption.
A theoretical measure of the cost of living, as defined by Alchian and Klein, provides a basis for measuring inflation primarily as viewed by individuals. Changes in that measured cost of living correspond to the "general" part of the descriptive definition of inflation. The theoretical measure also provides a standard for comparison in evaluating the price indexes that are 4 Brontenbrenner (1968) and AlIen (1975) . 5 Friedman (1966), p. 25.°T heperiods shown correspond for the most part with changes in the rate of increase of consumer prices. It will be shown later that they also correspond to marked and sustained changes in the growth of money relative to output. From this causal view of inflation, policymakers would be interested in a price measure that reflects movements, probably with a lag, in the money-output measure.' The previous discussion of the descriptive definition of inflation suggests that policymakers might prefer a measure of price change that excludes the influences of temporary factors.
USING THE U~S.PRICE INDEXES TO MEASURE INFLATION
The U.S. price measurement system consists primarily of three sets of price indexes: the consumer price indexes, the producer price indexes and the deflators implicit in the GNP accounts.'°( For a basic review of index numbers, see the shaded insert at right.) Each month, announcements about the latest i'eadings of these indexes are made. The consumer and producer price indexes are prepared monthly; the implicit dellators at-c prepared only quarterly, although revisions are announced monthly. This section summarizes the origins of each index, as well as theii coverage, uses and limitations, and concludes with an evaluation of the cost of living in light of the theoretical (Alchian-Klein) definition. The following section examines the indexes in the context of Friedman's causal definition of inflation.
The Consumer Price Index
The consumer price index (CPI), perhaps the best-known price index available foi-the United States, is a measure of price change for a fixed market basket of goods and services purchased by urban consumers." The CPI is familiar to almost everyone because:
(1) it measures prices that consumers can relate to easily in their everyday purchases; (2) it is available each month, announced with a short lag and receives substantial coverage by the media; (3) it provides considerable detail on components of the index and geographical differences in prices; and (4) its long historical record provides perspective on similar price movements in the past.
History-The consumer price index was developed during World War I in an attempt to arrive at a fair wage scale for workers in shipbuilding yards. Initially, expenditure data were gathered foi-wage-earner families in 92 cities while price data were gathered for retail stores in 32 cities; in 1919, "cost-of-living" indexes were published semiannually for these 32 cities. A national index was published in 1921 with data compiled back to 1913. Quarterly indexes were published in 1935 and monthly indexes were initiated in 1940.
The first expenditure survey covet-ed the years 1917-19, followed by surveys for 1934-36, 1947-49, 1950, 1960-61, 1972-73 and 1982-84 . The purpose of these sur'veys is to update the weights assigned to particular items in the consumer's budget." Table 3 shows how the weights have changed over the years, reflecting the changing patterns of consumei-spending.
The CPI, with its updated expenditure surveys, is a "shifting-weight" index. This means that cacti time a new survey is conducted, the weights used to compute the index are changed; the past data, however, are not ievised.~l'hus, the CPI data reflect changing weights and different measurement procedures over time. 'I'his 'For a general discussion of alternative theories of inflation, see Frisch (1983) . 'This reasoning is somewhat circular. The point to be emphasized here is that prices have to be monitored continuously by policymakers to determine the appropriateness of their policy indicator. '°Foran alternative discussion of U.S. price indexes, see Webb and Willemse (1989) . "Since 1978, there have been two CPIs-CPI-U and CPI-W.
CPI-U is for all urban consumers, covering about 80 percent of the population. CPI-W is for urban wage earners and clerical earners which covers about 45 percent of the population. Unless denoted otherwise, the CPI-U measure is the one used in this article. ' 2 The Labor Department also changes the reference base period from time to time, that is, the base year that is call- LI procedure is followed primarily to avoid legal problems that might arise because of contracts that use the CPI as a basis for wage or price escalation.
Coverage-The CPI is derived fm'om a sample of prices of essentially everything that consumers purchase for day-to-day living. Among these are prices of food, clothing, shelter, transportation, medical care, entertainment and personal care. Sales, excise and real estate taxes are also included, but income and Social Security taxes are not. 'The weights and composition of the index are currently based on the Survey of Consumner Expenditures for 1982-84. Table 4 summarizes the coverage and weights for CPI-U in 1988.
Uses and limitations-The CPI is commonly used as a measure of the cost of living and, relatedly, as an index to deflate income payments or other contracts involving monetary payment.
As pointed out in the shaded insert on index numbers, the CPI is only approximate and might not be appropriate for a particulam-consumer whose expenditure pattern differs from the typical urban consumer. It is commonly used, however, because it is readily available and understandable.
The CPI is also used to deflate time series of nominal data so that they can be interpreted in real terms. Nominal data series mean little without accompanying information on price changes. Dividing the nominal data by a price 
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6~ numerical example of the cost-of-living index.)'Ĩ t is unclear, however, given the U.S. price experience, that this bias is serious enough to distort the index for the purposes of most users.
'I'he second criticism about quality measurement is relevant because, in the face of rapidly changing technology and tastes, the methods of adjustment will always be subject to criticism. While the CPI's construction does adjust for quality change, some analysts have found the adjustment too large for some goods." Evaluation-The CPI covers the prices of curment consumption goods and services only; these goods constitute only a portion of an individual's wealth. Thus, implicit in the CPT's construction is that economic well-being depends primarily on cuirent, not future, consumption. If an individual's well-being depends on his holdings of wealth, however, asset prices should be included, because they serve as a proxy for the prices of future consumption goods and services.
The prices of some newly produced assets, like household furnishings, other consumer durahles and new cars, are included in the CPI. But uses of consumer savings, like purchases of stocks, bonds and real estate, are not included.
In fact, Alchian and Klein argue that the CPI was more accurate as a price index before 1983 when the price of new housing was included.~H Since 1983, a rental equivalence measure of shelter costs has been used. This measure is an estimate of the cost of renting housing equal to those provided by owner-occupied housing.
The Producer Price index
Another well-known U.S. price index is the producer price index (PPI), which measures average changes in prices received in primary markets by producers of commodities in all stages of processing. While the CPI is a measure of prices paid by consumers in the final commercial transaction, the PPT is a measure of prices received by produceis in the first commercial transaction.
History-The PPI is one of the oldest economic time series compiled by the federal government. Known as the wholesale price index until 1978, the index originated in an effort to investigate the effect of tariff laws on trade, domestic production and prices of agricultural and manufactured goods. The series, first published in 1902, is available from 1890 to the present time.
The index initially was a simple unweighted average of the prices of about 250 commodities. A system for weighting was introduced in 1914, and other major changes were introduced in 1952, 1967 and 1978 . Such changes primarily expanded the samples of commodities. By 1987, the index covered more than 3,000 commodities.
In 1978, the analytical focus was shifted from a classification by commodity (there are two major classifications: farm products and processed foods, and feeds and industmial commodities) to one based on stage-of-processing, that is, degree of fabrication (finished goods, intermediate goods and crude materials). The commodities framework had organized products by similarity of end use or material composition and, as a result, reflected many stages of processing. Although still published, this classification has been dc-emphasized because of the possibility of counting price changes more than once through several stages of processing." The stage-ofprocessing classification is an improved measur-e of price change. ' 4 For example, energy prices rose at an annual rate of 12.9 percent between 1972-73 and 1982-84, compared with a rate of increase of 8.4 percent for the all-items CPI.
Although the weight for energy products in the consumer's market basket changed from 8.6 percent in 1972-73 to 7,4 percent in 1982-84, the CPI from January 1978 through 1987 was calculated using the 1972-73 weights. This is lust one example of substitution bias. " Triplett (1975) , pp. 30-48. The objective in constructing a price index is to compare prices of goods of constant quality. Triplett reviews studies of this problem, focusing on automobiles, household appliances and medicaf care services. The Labor Department uses several methods of adjusting for quality change. The usual method is to collect data from companies on costs involved in connection with the quality change. For example, if the selling price of a new model car increases by $500 and companies report that $200 of that increase is attributable to governmentmandated safety equipment, the price increase is estimated at $300. For further discussion, see Bureau of Labor Statistics (1988) , p. 127.
Coverage-The coverage of the PPI differs fm'omn the CPI (compare tables 4 and 5). Producer price indexes do not reflect changes in prices for services, housing and used cars, all of which are in the consumer price index. Pi-oducer price indexes measure changes in capital equipment and materials purchased by husinesses hut not by consumers. In addition, for the most part, the PPT is not available on a regional basis.
In the preparation of stage-of-processing price indexes, products are categorized by degree of fabrication--finished goods, intem'mnediate niatem--ials, supplies and components, and crude niatem--ials for furthem' pt-ocessing. Finished goods are commodities that are ready' for sale to final user, whether it is the consumer or a business. Intermediate matem-ials, supplies and components are commodities that have been processed hut require further processing. Crude materials are products entem-ing the market for the first tine.
A fixed-weight procedure is used in calculating the PPI. Weights are based on the total net selling value of commodities flowing into primary markets. 'l'hey are based on values of shipments in the 1982 economic censuses.
Uses and limitations-The PPI is often intetpreted as an indicator of inflation, with the stage-of-processing framework supposedly facilitating the analysis of the inflation transmission process. For examnple, the ne~•vsmedia treat movements in the PPI as predictors of future movements in the CPI. Generally, however, the coverage of the CPI and the PPI differ so much that the relationship between themn is tenuous.
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For example, the PPI includes no services, while services receive a weight of about one-half in the CPI. In addition, the PH excludes prices of imported goods which are included in the CPI.
The PPI index is used as a deflator for certain economic time series to obtain estimates of physical volumne. These series relate to specific producer activities like inventories, sales, shipments and capital equipment purchases. According to the Department of Labor, the PH is used in the private sector for industry analyses since it is the only index available that is consistent with the Census Bureau's Standard Industrial Classification (SIC) code. It is also used as an escalator in sales contracts.
Evaluation-The coverage of the PH is even more limited than that of the CPI. It does not cover retail transactions or services; instead, it covers only newly produced goods and captures only the price of the first transaction. The chief defect of the PPI, according to the Department of Labor, is that it has been formulated in an ad hoc fashion, not corresponding to any underlying theoretical construcV 9 Although this theoretical deficiency has been corrected to some extent, since the PPI focuses on prices paid by producers of goods, it still is unclear whose well-being is really being measured with the PPI. 2°T
he G)VP implicit Price Deflator
The most general measure of prices for the U.S. economy is the GNP implicit price deflator. Included are the prices of consumption, investment, government services and net exports. In contrast to the CPI and the PPI, it is released quarterly; these quarterly data are revised monthly, however, as information becomes available.
In general, the procedure for obtaining the GNP deflator is as follows:
(1) divide detailed components of current dollar GM' by the price index corresponding to the component of spending; (2) sum these deflated spending components to obtain an estimate of constant dollar, or real, GNP; then (3) divide the estimate of current dollar GNP by the estimate of real GNP to obtain the estimate of the GNP implicit price deflator
The price indexes are obtained from many sources, including the Bureau of Labor Statistics, Census Bureau, Department of Agriculture and the Interstate Commerce Commission. The implicit deflator that results from the procedure described above is a weighted average of the component price indexes, where the weighting is determined by the composition of constantdollar GNP. Since this composition changes from one period to the next, movements in the implicit price deflator reflect changes in GNP composition as well as prices.ht
To avoid problems associated with changing GNP composition, the Commerce Department also prepares fixed-weight price indexes for GNP and its components; these reflect price changes alone. Currently, the weights used for the fixed-weight price indexes are based on the composition of output in 1982 (see table 6 ). Uses and limitations-The GNP deflator was not designed as a price index, because it reflects changes in the composition of GNP, as well as prices. The fixed-weight deflator is designed as a measure of price change. The differences between the GNP deflator and the fixedweight index can be significant over either short or long periods, if there are large changes in GNP composition.
History-The
GNP-based deflators are useful primarily to governmnent policymakers and academicians because they provide a measure of price change for the economy as a whole. Foreign and domestic investors, as well as the general public, also find them of interest because they have been used as a measure of the success or failure of macroeconomic policy.
Evaluation-Of the three major U.S. price indexes, the GNP deflator has the broadest coverage: its covers all currently produced goods and services. Compared with our theoretical measure of well-being, the GNP price indexes are subject to the same criticism as were the CPI and the PPI because the prices of existing assets and financial assets are excluded.
However, the GNP price indexes include prices of newly produced tangible assets; if their prices and prices of existing assets move together, the GNP price index might contain reliable information about the prices of future consumption goods and services. Generally, however, the usefulness of the deflator to individuals in assessing changes in their well-being is questionable because the deflator reflects many prices that are of only marginal interest to the individual. Examples are business investment, government purchases and exports. The exclusion of financial and existing assets also indicates that the deflator is limited in coverage comnpared with the theoretical measure discussed above.
Surnniarv and References
The features associated with the major U.S. price indexes are summarized in table 7. For additional details on these indexes including their construction, the reader is referred to the BLS Handbook of Methods for the CPI and the PPI and the July 1987 Survey of Current Business for the GNP deflator. These also contain extensive references for even further detail.
2 ' "Another useful reference, although dated, is Backman and Gainsbrugh (1966) . to their actions in stabilizing economic activity. Most of the better-known measures of price change meflect both policy-induced inflation as The discussion thus far has focused on the well as relative price change caused by sectoral U S. price indexes as measures of change in shifts in supply or demand (for example, the ef the cost of maintaining an individual's level of fects of drought and supply cutbacks by oil well-being. Although policymaker. are interested cartels). Policymakers have to be able to identify in movements in the general level of prices, the sources of price movements in ordet to conthey are also interested in the composition of trol inflation. I his tnvolves formulating a causal the pm-ice change. In particular, policymakers definition of inflation and testing it empirically.
The particular definition chosen here is that inflation is a monetary phenomenon. To assess the usefulness of the price indexes to policymakers, one must adopt a specific measum-e of monetary action. While several measures are available, only the monetary measure prefet-red by Friedman is examined here. The Friedman measure is the ratio of the Ma money stock relative to trend real GNP.
24 His choice of measure is based on the quantity theory of money as well as extensive empirical research.25 The presumption is that Ma can be controlled by the monetary authority and that trend output changes only slowly in response to such factors as population change and the rate of productivity advance. Consequently, policy-induced inflation is related to the growth rate of Ma. 2°B y examining the U.S. price indexes in comparison with the money-output measure, we are asking which index provides the best information about policy-induced inflation or disinflation. Since the money-output measure is an empirical generalization, one must continuously monitor its performance as a policy guide. Because the general level of price change reflects both temporary relative price movements and the effects of policy with a lag, the relationship between the indexes and the money-output measure must be scrutinized carefully.
ELS~Price Indexes and the MoneyOutput Measure
The performance of each of the major-USprice indexes in comparison with the moneyoutput measure is summarized in figure 1 . The causal definition of inflation indicates that the focus should be on general trends of diffement measures rather than year-to-year movements. A casual analysis of figure 1 suggests that, while there is generally a positive relationship between each price index and the money-output measure, these measures diverge considerably at times.
Recalling that these indexes include the influence of temporary factors, which might mask the movement of policy-induced inflation, two "special" indexes are charted in figure 2 along with the money-output measure. "['he fixedweight deflator was mentioned pm-eviously as a better measure of price change than the GNP deflator, although it includes the influence of temporary factors. The other measure charted in figure 2 is consumer prices excluding the prices of food and energy. This index is prepared by the Department of Labor, and some analysts have suggested that it could be used as a measure of policy-induced infiation.27 Comparing figure 2 with figure 1, it is not immediately obvious that these special indexes provide better information to policymakers about their contribution to inflation.
Because there is a general similarity of upward movement in all of the indexes) it is not possible to discern if the melationship between a particular price measure and the money-output measure is superior to the others. Also) the figures do not allow for a presumed lag from money to prices. Friedman and other economists generally agree that money affects pr-ices with a long, and possibly vat-iable, lag.
28 These issues can he investigated by examining in detail the rates of change of the different measures. Using rates of change permits a more rigorous analysis of the strength of the relationship between an index and the money-output measure. Table 8 summarizes the results of a correlation analysis. The rates of change of each price index were lagged behind the money-output measure from zero to four years. For the contemporaneous (no lag) and one-year lag, the correlation coefficients were not statistically significant from zero. When the money-output measure was lagged two or three years, the correlation coefficient was significant for all of the price measures. For the four-yeam-lag) all coefficients were significant except for producer prices. The lagged effect of money to prices is clear, but whether the most highly correlated lagged relationship is two, three or four years is not. 'the differences in the significant correlation coefficients for a given price measure across the different lag lengths were not significant.
The question of whether one price measure is consistently related more closely with the money-output measute is not answered by this 24 M2 includes mainly currency held by the nonbank public, demand deposits, other checkable deposits, money market deposit accounts and savings and small time deposits. 25 Friedman and Schwartz (1963, 1982) . See also Hallman, Porter and Small (1989) .
2GThis relationship is simple to understand because the velocity (turnover) of M2 has shown little trend over the years. 27 Eckstein (1980) and Gordon (1987) . 28 Friedman and Schwartz (1982) , and Friedman (1989) . . analysis. For the three-and four-year lag, conand sustained change in the growth of money sumner prices) excluding food and energy, and relative to output. For the full period, 1952-88, the GNP fixed-weight deflator appear to be the all of the price measures for which data are most highly correlated) but the closeness of fit available conform closely with the rate of is not significantly different from that for the change of the money-output measure. The other measures for a given lag. possible exception is producer prices, which increased at a 3.6 percent average rate compared Another way of examining these alternative ---with a 4.3 percent rate for money-output. price measures is to compare their trends for the 1952-88 period. Table 9 summarizes the An examination of rates of change indicates movements of the same price measures shown that, without exception, accelerations and in table 8. The subperiods are the same as in decelerations in the money-output measure table 2 and conform with periods of marked were accompanied by movements in the same direction for each of the price measures. The rates of change of the price measures were more closely associated with the money-output measure in the two earliest periods than in the 1972-88 period. This generally reflects volatile movements in the prices of energy and agricultural products during the 1970s and 1980s. These sharp movements in relative prices can produce rates of change that differ for periods as long as 10 years from those for the moneyoutput measure. They tend to cancel over longer periods, however, as shown by the rates of change for the full period.
Comparing each price measure with the money-output measure does not indicate a clear superiority of one measure over another, although producer prices have shown the largest average absolute deviation. For the subperiods chosen, there is not enough information to draw a definite conclusion. For each of the subperiods in the 1965-88 period, however, the consumer price measure excluding food and energy appears to conform more closely to movements in the money-output measure than does consumer prices for all items. Similarly, the fixed-weight deflator has accompanied movements in the money-output measure more closely than the GNP deflator during the 1972-88 period.
CONCLUSIONS
Because inflation is a vital concern in making economic decisions, it is important to understand the price indexes used to measure it. Consumers, businesses and governments need to understand changes in price trends so they can make rational economic decisions. Policymakers, in particular, must be keenly aware of price trends so they can take appropriate actions.
This article described these indexes and analyzed them to determine what they tell us about inflation. The indexes were examined from two perspectives: that of the individual, attempting to maximize his well-being, and that of the policymaker, attempting to control inflation.
For the United States, there are three major price indexes: the consumer price index, the producer price index and the GNP implicit price deflator. To measure and analyze inflation properly, more information is required than these conventional price indexes provide. 'l'he price system encompasses many more markets than those for currently produced goods and services. A theoretical measure of price change would include, for example, prices of common stock, real estate, land, etc. Although no such broad measure of price change is available, the concept is useful for decisionmakers.
A broad theoretical price measure should be of interest to policymakers, but their focus is generally on the causes of inflation. In particular, their interest is in discovering the composition of price change and identifying the portion associated with policy actions. Using the Friedman monetary measure of money relative to trend output as a standard for comparison, we found that, with the possible exception of producer prices, all of the well-known measures of price change were closely related to his measure when examined over the full period since 1952. The lag between money growth and inflation was confirmed, although we could not be precise about the length of the lag. Although less closely related than over the full period, all the price measures that were examined moved with marked and sustained changes in the growth rate of money relative to output. No price measure, however, performed consistently better than another from one period to the next.
